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Abstract 
The main purpose of this study is to investigate the reasons for the use of credit derivatives (CDs) by banks in risk management. 
It also aims to examine the extent of the use of hedging theories in the prediction of CDs. Most of the available literature which 
focuses on the factors that determine the use of CDs are reviewed to achieve the main purpose. The findings show that the use of 
hedging theories is beneficial in the prediction of CDs as hedging instruments. In addition, the decision on the use of CDs as 
hedging instruments is positively and consistently associated with the size of banks, costs of financial distress, the use of other 
risk management instruments and the level of exposure to risk. At the same time, it is negatively associated with the capital 
positions of the banks. With regards to the factor of the liquidity of the asset, findings on the impact of the use of CDs are 
contradictory. Hence, this study provides an extensive review on the factors that influence the decision on the use of CDs by 
banks, as well as identify the theory that supports its use. Finally, the study attempts to forecast the likelihood of using CDs for 
hedging by banks. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Academic World Research and Education Center. 
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Recently, as a result to the collapse of the CDs markets worldwide during the global financial crisis, the banking 
industry has placed credit risk management at the front line of banks' risk management processes. CDs have been 
increasingly known as a necessity to hedge and transfer credit risk (CR). But meanwhile, those innovation contracts 
have been widely criticized as the cause of the latest subprime credit crisis hence, destabilizing the whole economic 
system.  
The major participants in the CDs market are the banks that play the role of buyers or protection sellers, or buyers 
sellers at the same time. CDs and other risk transfer instruments are used to redistribute CR among banks, as well as 
to redirect CR to other sectors such as insurance companies and financial guarantors (Ashraf, Altunbas and 
Goddard,  2007). 
CDs are the latest in a group of innovations that have had a significant and serious impact on credit markets. It is 
important to study the reasons for the use of CDs in the financial sector, because they have been singled out as one 
of the factors behind the global financial crisis. This study aims to provide an extensive review on the reasons for 
the use of CDs by banks and on the theory that supports its use. This is implemented through the review of theories 
and studies that have tested the factors affecting the possibility of the use of CDs as hedging instrument. 
 
2. Factors that influence the net position of CDs 
To derive predictions on when banks are likely to use CDs to hedge, this section will review the main postulates 
that are created from the hedging theories, throughthe use of literature aimed at the hedging of the CR and the risk 
management. Consistent with the work of Ashraf et al. (2007), Mahieu and Xu (2007), Minton, Stulz and 
Williamson (2009) and Gonzalez, Gil, Lopez, and Bua (2012) the factors which influence the use of CDs for the 
hedge of the CR are the size, the costs of financial distress,  using other derivatives, other instruments of risk 
management such as securitization and selling of loans, the volume of deposits, the realization of trading operations 
with these products and exposure to risk. 
 
2.1. The size and barriers to entry 
 
Booth, Smith and Stulz (1984) argue that factors such as personnel training, the development of the internal 
control systems necessary to handle derivative transactions, and the education of management in the use of 
derivatives, are key factors which affect a bank’s decision to use derivatives. Thus, in order to operate with certain 
financial products that are characterized to a high degree by their innovation, it is essential that there are a number of 
sophisticated resources, such as financial and human capital, advanced systems of internal control, a reputation for 
the capability to trade innovative financial products and education of management in the use of derivatives 
(Gonzalez et al., 2012). Many studies on the derivative usage prove that the size and other organizational factors of 
the entities are great factors of importance in both the decision to participate in derivative markets and in 
determining the extent of derivatives usage by entities, and they can explain to a great extent the overcoming of 
these barriers of entry (Booth et al., 1984; Kim and Koppenhaver, 1993; Carter and Snikey, 1998; Brewer, Minton 
and Moser, 2000; Ashraf et al., 2007; Mahieu and Xu, 2007; Minton et al., 2009; Gonzalez et al., 2012;  Broccardo, 
Mazzuca  and Yaldiz,  2013). 
Allen and Santomero (1997) suggest that larger banks have a higher probability to hedge with CDs. Therefore 
they enjoy the economies of scale, which result in a better cost-benefit tradeoff in the use of derivatives compared 
with smaller banks. In addition, there are economies of scale in using derivatives, and it is expected that larger banks 
tend to participate more in this market and use severaltypes ofderivatives for hedging (Pennacchi, 1988; Brewer et 
al., 2000; Ashraf et al., 2007; Minton et al., 2009; Broccardo et al., 2013). In this regard, Sinkey and Carter (2001) 
suggest that these barriers to entry are the main reason why dealing activities are limited to the largest banks and 
why only banks of a specific size can enter this market. 
 
2.2. Costs of Financial Distress 
 
Another determinant for using CDs as hedging instruments is the costs of financial distress.  In general, risk 
management theories emphasize the importance and benefit from hedging risks that increase the expected costs of 
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financial distress (Smith and Stulz, 1985). Thus banks which are more likely to bear greater costs of financial 
distress tend to hedge more. 
In the same line with Minton et al. (2009) and Gonzalez et al. (2012), the current study indicates that banks with 
less capital, more non-performing loans and loan loss provisions, weaker liquidity, smaller interest margins and 
more loan concentration tend to be more likely to hedge since such banks are more likely to face financial distress.  
 
2.2.1 Capital Regulation 
 
Under regulatory capital requirements, commercial banks are required to maintain a minimum capital against their 
on-balance sheet as well as their off-balance sheet credit exposures. One of the major advantages of CDs is that 
banks can extend further credit by transferring a portion of their on-balance sheet exposures through CDs (Ashraf et 
al., 2007). Consequently, the strong capital position of banks can be substituted for other risk management policies 
such as derivatives. Therefore, there is a negative relationship between a strong capital position and the use of CDs 
and hedging instruments (Froot et al., 1993; Froot and Stein, 1998). 
According to Sinkey and Carter (2001), the relationship between capital and the use of CDs could be both a 
positive and negative relationship. If it is positive, it would imply that banks tend to use CDs when they have 
sufficient capital to meet the regulatory requirements. Alternatively, if it is negative, this would suggest that credit 
derivatives are used to reduce the likelihood of default. Consistent with previous arguments the use of CDs as 
hedging instruments is negatively related to the capital positions. If it is positive, it means that the purpose of using 
these products is trading.  
 
2.2.2. Leverage 
 
An important determinant for using CDs as hedging instruments is the extent of deposits of banks that create a 
high leverage. Deposits are used by banks as a main source of capital. In particular, it works as a source of cheap 
capital "if competition is imperfect". Furthermore, deposits can be a source of information (Fama, 1985). Thus, 
these banks tend to be highly leveraged. On the other hand, higher leverage increases the incentive for banks to 
monitor loans. Since banks benefit from leverage they can increase the value of the bank through hedging as it also 
allows them to have more leverage (Diamond and Rajan, 2000). 
Nance,  Smith and Smithson (1993), Bichsel and Blum (2004), Altunbas, Carbo, Gardener and Molyneux ( 2007) 
and Gonzalez et al. (2012) among others, consider that the probability of insolvency increases with higher leverage, 
where they have come to a positive and highly significant correlation between the change in leverage and risk. This 
indicates that banks with more leverage would take part in risky endeavours. As a result the increase in the leverage 
level means the increase in the exposure to CR which makes an institution engages itself in the CDs market to hedge 
the risk. Consequently, the likelihood of using CDs is positively related to a bank’s equity capital (leverage). 
 
2.2.3. Non-performing loans and loan loss provisions 
 
Loans refer to the main use of funds in the majority of banks, and thus they are their primary source of income. 
Therefore, banks are finding ways to increase their lending. Contrastingly, rapid credit growth could lead to an 
increased banks' credit risk exposure. 
A non-performing loan (NPL) is an indicator of the quality of loans which negatively affects the liquidity of a 
financial institution. Ashraf et al. (2007) consider that banks exposed to higher CR are likely to incur higher charge-
offs and loan loss allowances. Hence, banks following a coordinated risk management approach should use CDs in 
order to hedge against default risk of poor quality loans which results from the rapid growth rate of loans. Since the 
rapid growth of loans has an impact on the quality of loans (Das and Ghosh, 2007), it will lead to higher loan losses 
(Keeton, 1999), then a high proportion of NPL. The same result is found by Eng and Nabar (2007), where they 
discover that loan loss provisions are positively and significantly correlated with both of the beginning of the loan 
outstanding and change in the non-performing loan. This suggests that firms increase their provisions in response to 
the credit risk increase. 
As a result, the likelihood of the use of CDs is positively associated with the growth rate of loans, non-performing 
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assets and loan loss provisions, as long as, the overgrowth in these ratios will make the bank  more likely to face 
financial distress. 
 
2.2.4. Liquidity ratio 
 
Liquidity ratios measure the ability of the firm's current assets to meet maturing short-term obligations. Due to the 
nature of bank activity in using short-term deposits in lending long-term loans, it exposes the financial institution to 
liquidity risk (BIS, 2008; Luttrell, Rosenblum and Thies, 2012). Liquidity risk occurs when there is the ability of 
financial institutions to match the fact that the maturity of assets and liabilities is impaired. Specifically, liquidity 
risk is the eventuality of the bank failure to meet its obligations to its depositors and borrowers. Financial 
institutions with low liquidity ratio that is below those of the industry have a higher probability of running into 
liquidity problems than others with high liquidity ratios (Dhanani, Fifield, Helliar and Stevenson, 2007; Minton et 
al., 2009; Gonzalez, et al., 2012).  
Carter and Sinkey (1998) argue that high liquidity should have a negative effect on the likelihood engage in CDs 
markets. Where, the high liquidity enables banks to assume more credit and insolvency risk resulting from rapidly 
changing financial market conditions and financial innovation (Santomero and Trester, 1998; Mahieu and Xu, 
2007). Furthermore, the studies conducted by respectively Nance et al. (1993); Minton et al. (2009) and Gonzalez et 
al. (2012) established the hypothesis that the probability of insolvency increases for entities that have a low 
liquidity. Consequently, the likelihood of using CDs is negatively related to liquidity.  
 
2.2.5. Profitability 
 
Many of the previous literature show a negative relationship between profitability and the use of derivatives as 
hedging instruments. Allayannis and Ofek (2001), Purnanandam (2007), Mahieu and Xu (2007), Dhanani et al. 
(2007), Minton et al. (2009) and Gonzalez et al. (2012). Noting the variation between these studies, it is related to 
the indicators adopted as a proxy for the profitability. For example, (Allayannis and Ofek, 2001) indicate that firms 
with higher returns on assets are less liable to insolvency. Minton et al. (2009) and Gonzalez et al. (2012) consider 
the proxies return on average assets (ROAA%), return on average equity (ROAE%) and net interest income. 
The probability of insolvency increases for entities that have a lower profitability.  If higher profitability is 
associated with a lower probability of financial distress, then the likelihood of a bank using CDs to hedge should be 
lower for more profitable firms. Thus, the likelihood of using CDs is negatively related to a bank’s profitability 
(Minton et al., 2009). 
It is important to note that Smith and Stulz (1985) and Stulz (1996) both suggest that the motivation for hedging 
may be different for different stakeholders, related to the hedging behaviour. 
 
2.2.6. Diversification and portfolio of loans 
 
Demsetz and Strahan (1997), Brewer et al. (2000) and Brewer, Jackson and Moser (2001) have point out that the 
greater use of derivatives is associated with the growth in the commercial and industrial loans (C&I loans) in bank 
lending activities and thus any restrictive policies for banks’ derivatives use would lead to a decline in the bank 
lending activity. In addition, Minton et al. (2009) find that banks are more likely to be net buyers of credit protection 
if they have more C&I loans in their portfolio and they originate foreign-denominated loans. 
In particular, a portfolio that has a few different types of loans is considered riskier, being more likely to use a 
hedging mechanism, since the CDs are expected to offer a flexible approach to manage portfolio risk concentration. 
Consequently, the use of these instruments is expected to minimize insolvency costs through the diversification of 
risk. CDs allow for diversification because they allow the transmission / acquisition risk (Batten and Hogan, 2002). 
Banks also tend to diversify their portfolios in order to reduce monitoring costs. CDs allow for diversification, 
whereby banks can shed risk from a concentrated portfolio and take on risk from other portfolios or buy less risky 
assets such as government bonds or securities (Diamond, 1984). As a result, hedging with CDs is positively related 
with the concentration on the type of loans.  
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In contrast to the previous arguments, Sinkey and Carter (2001) have compared the financial characteristics of the 
banks that use derivatives with those who are non-users. They observed that user banks are associated, among other 
indicators, with riskier capital structures and greater net loan charge-offs. This can be justified if larger banks are 
more inclined to use CDs and if such an activity increases loan concentration then that could suggest that the risk-
taking of banks increase with the use of CDs in contrast to a reduction (Dias and Mroczkowski, 2010). 
 
2.3. Other forms of risk management 
 
As we have mentioned earlier in the size section, there are barriers to entry which limit the use of derivatives.  
Several studies suggest that the existence of a previous derivative dealing position"loan sales, securitization, foreign 
exchange" increases the likelihood of participation in other derivative markets such as CDs (Kim and Koppenhaver, 
1993; Carter and Sinkey, 1998 and Brewer et al., 2001). 
The same conclusion is reached by Ashraf et al. (2007) and Minton et al. (2009). Ashraf et al. (2007) consider the 
interest rate derivatives and exchange rate derivatives. As for Minton et al. (2009), they have noted that in their 
sample, a larger percentage of banks that are net buyers of protection also use interest-rate, foreign exchange, equity, 
and commodity derivatives. They concluded that when banks use all available instruments to manage risk "other 
derivatives or other forms of credit risk management" will be more likely to use CDs. 
In terms of the other risk management instruments, Minton et al. (2009) suggest that banks can also manage the 
CR of their loans by selling loans directly or through loan securitization. The banks which securitize loans or sell 
loans are more likely to be net buyers of credit protection. Consequently, various tools can be used by banks to 
reduce their CR, which appears to be complements rather than substitutes. Allen and Santomero (1997) have shown 
several advantages, such as the fact that they are able to reduce their risks without having to deny, cancel or 
renegotiate their loan arrangements with customers, and thereby help banks to maintain their normal lending policy 
and customer relations. 
As Duffee and Zhou (2001), Minton et al. (2009) and Gonzalez et al. (2012) have pointed out, the choice between 
these different tools depends, among other factors, on the costs and risks associated with each of them, among which 
there is an emphasis on the asymmetric information which leads to adverse selection problems, retention of first loss 
position and providing guarantees for loan sales and securitizationwhich disrupts the borrower-lender 
relationship.The CDs have to bear with an associated counterparty, operational, and legal risks. CDs markets allow 
banks to manage the risk in a way that might not otherwise be possible, either for legal or relationship reasons. 
Sometimes, for legal or relationship reasons, loan sales or securitizations are not possible. Hence, by using CDs 
markets some of these problems are minimized and banks secure credit protection for a number of loans without the 
knowledge of the borrower.Consequently, CDs are most likely to be used when the costs of selling or securitizing 
loans are too high (Minton et al., 2009). In other words, as Gonzalez et al. (2012) have mentioned that if this 
technique is complementary to the use of CDs the relationship would be positive, as demonstrated in the work of 
Mahieu and Xu (2007) and Minton et al. (2009). If the relationship is negative an alternative technique would be 
considered.  
 
2.4. Business Opportunities 
 
The use of CDs is not limited to the hedging purpose only. Providing potentially profitable trading opportunities is 
another reason for transacting CDs business. Shao and Yeager (2007) suggest that the participation in derivative 
markets could be a part of business strategy to supplement core business activities in order to generate more profit. 
Thus the banks must exploit opportunities to earn income by selling risk management services (Schwartz and Smith 
1993). In addition, Terzi and Ulucay (2011) conclude that the information and opportunity provided by the CDS 
markets are increasingly vital to survive financial institutions. 
The works by Mahieu and Xu (2007) and Minton et al. (2009) have indicated that the speculation on these 
products means new risk-taking by banks, risks that can be managed through the formalization of new CDs. If the 
dealer activities create substantial risk for banks, the risk reduction from loan hedging could be more than offset by 
the risk created by other CDs positions. 
Based on these arguments, in the same line with Gonzalez et al. (2012), the use of CDs in trading operations will 
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entail a greater use of these products as hedging instruments. Consequently, the use of CDs as hedging instruments 
is positively related to the ratio of the non-interest income to gross revenue, as a proxy for the use of CDs in trading 
operations. 
 
2.5. Exposure risk  
 
Banks are exposed to various risks, including CR, interest rate risk and foreign exchange risk. Regard to the CR 
which arises from the probability of borrowers defaulting, partially or fully, on loans that give rise to CR, has been 
clarified within the cost of financial distress. 
With respect to the interest rate risk, Sinkey and Carter (2001) observe that when they compare between the 
financial characteristics of the banks that use derivatives with those whose non-users, that user banks are associated, 
among other indicators, with larger maturity mismatches between assets and liabilities. The gap between liquid 
assets and current liabilities reflects the possible impact of the level of exposure to interest rate risk. 
The gap ratio refers to the difference between the firm’s liquid assets and its current liabilities. More specifically, 
interest rate risk arises when there is maturity mismatches between banks’ assets and liabilities (Mahieu and Xu, 
2007). Therefore it captures the impact of maturity mismatches. As the Banks use their analysis of gap along with 
their forecast of interest rates to make their hedging decision (Madura, 2012), this ratio reflects the possible impact 
of the level of exposure to the interest rate risk. As in the work of Shao and  Yeager (2007) and Gonzalez et al. 
(2012), a positive effect is expected on the level of risk so that a greater gap means the increased  exposure to 
interest rate risk. In other words, a positive relation related to the use of CDs as a hedging tool, would suggest that 
banks use CDs to macro hedge, while the negative relation would suggest that these products are used for 
intermediation or speculative purposes. Following table presents the summary of the main researches relating to the 
reasons and motivation of the use of CDs for hedging. 
 
Table 1. The Summary of the Main Finding 
Sources Data Span Empirical Approach Remarks 
Smith, C. W.,   
Stulz, R. M., 
(1985) 
Theoretical Analysis 
Modern Finance Theory 
Model 
State-Preference Model 
of Firm Value 
A value-maximizing firm can hedge for three 
reasons: (1) taxes, (2) costs of financial distress, (3) 
managerial risk aversion. 
A firm can hedge to reduce the expected costs of 
financial distress. 
The amount of hedging undertaken by the firm 
depends on the transactions cost structure of 
hedging. 
Kim, S.H., and 
Koppenhaver, 
G.D. (1992) 
 
US commercial 
banks with total 
assets greater than 
$500 million 
1985 -1991 
In Interest Rate 
Swaps R 
OLS Regression 
 
The extent of swap market participation increases 
with the relative size of the commercial and 
industrial loan portfolio and with the use of futures 
transactions. 
Primary Capitalization is a positive and significant 
determinant of the extent of participation. 
Carter, D.A., 
and Sinkey, J.F. 
(1998). 
 
U.S. commercial 
banks with total 
assets between 
$100 million and $1 
billion 
1990-1993 
interest-rate 
derivatives 
Using Heckman's (1979) 
two-step estimation 
procedure: 
probit model 
Regression model 
Banks that participate more heavily in interest-rate 
swaps have stronger capital positions, an indicator 
of market or regulatory discipline or both. 
The level of participation in the market for interest-
rate derivatives is negatively related to size. 
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Brewer, E., 
Minton, B.A. 
and  Moser, J.T. 
(2000) 
 
US commercial 
banks with total 
assets $300 million 
1985 – 1992 
interest-rate 
derivatives 
OLS Regression 
Banks using interest-rate derivatives experience 
greater growth in their commercial and industrial 
(C&I) loans portfolios than banks that do not use 
these financial instruments. 
 
Sinkey, J.F., 
Jr., and Carter, 
D.A. (2000). 
 
U.S. commercial 
Banks, derivatives 
data at year-end 1996. 
derivative 
contracts 
 
Regression Analysis 
Engage in derivative activities by banks are 
associated with riskier capital structures (less equity 
capital but more notes and debentures), larger 
maturity mismatches between assets and liabilities, 
greater net loan charge-offs, and lower net interest 
margins. 
Brewer, E., 
Jackson, W.E. 
and Moser, 
J.T. (2001). 
US Bank holding 
companies (BHCs) 
1986- 1994 
interest-rate 
derivatives 
Multiple Regression 
Large banks are much more likely than small banks 
to use derivatives. 
Derivatives users overall tend to have less 
systematic risk than nonusers, less risky and hold 
lower levels of (expensive) capital. 
Ashraf, D., 
Altunbas, Y. 
and Goddard, 
J., 
(2007) 
 
Commercial 
banks in the 
US with assets 
of at least 
$1 billion 
1997-2004 
CDs 
Heckman’s (1979) 
sample selection model 
is used to control for 
correlation 
 
The likelihood of hedging with CDs depends 
positively on the variables size, use of other 
derivatives, commercial and industrial loans and 
negatively on portfolio diversification. 
The volume of business transacted depends 
positively on the variables size, and portfolio 
diversification and, negatively, on geographic 
diversification. 
Dhanani, A., 
Fifield, S., 
Helliar, C. & 
Stevenson, L. 
(2007) 
564 UK listed 
companies in the 
summer of 2003 
 
A questionnaire survey 
(means, standard 
deviation 
and  t-test) 
The research findings confirm that all five theories 
of financial risk management:  tax and regulatory 
arbitrage; under-investment, volatility of earnings 
and future planning; financial distress; managerial 
self-interest; and economies of scale have some 
support in practice. 
Mahieu, R. 
and 
Xu, Y., (2007) 
US Bank holding 
companies (BHCs) 
1997- 2005 
Binary fixed effect panel 
logit based on 
Chamberlain (1980) 
Ordered multinomial 
fixed-effect panel logit 
based on 
Ferrer-i-Carbonell and 
Frijters (2004) 
The likelihood of hedging with CDs depends 
positively on the size, and engagement in the trading 
of credit and securitization, and negatively on the 
interest margin and total deposit ratio. 
Hedging with more CDs depends on securitization 
and participation in the trading of CDs. 
Minton, B. A., 
Stulz, R. M. 
and 
Williamson, 
R., (2009) 
 
US bank holding 
companies with 
assets in excess of $ 1 
billion 
1999-2005 
Regression Analysis 
The use of CDs to hedge can be predicted through 
the use of hedging theories. 
The size, use of other derivatives and other credit 
risk management tools show positive effects while 
Capital and net interest margin show negative 
effects on the likelihood of using CDs. 
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Gonzalez, L. 
O., Gil, L. 
I.,Lopez, S. F.  
and Bua, M. 
M. V.,  (2012) 
 
European financial 
institutions   2006-
2010       CDs 
Use of panel data 
methodology for 
estimation a Probit 
model   
 
The bank’s size, distress costs and to the use of 
other derivatives show positive effects, while the 
bank’s Tier I risk capital and the level of credit risk 
show negative effects on the likelihood of using 
CDs.  
Broccardo, E., 
Mazzuca, M.  
and Yaldiz, E.,  
(2013) 
 
Active Italian banks 
during the period 
between 2005 -2011 
CDs 
Regression Analysis 
The probability of using CDs increases when there 
is an increase in the financial distress costs of the 
banks. 
The probability of using CDs increases in the case 
of larger financial institutions and of banks listed on 
the Stock Exchange. 
 
3. Conclusion 
 
From the reviews of the previous studies on the factors influencing the net position of CDs, it can be concluded that 
the main factors that are on the relationship and importance of the influence on the use of derivatives as hedging 
instruments are the size of bank, distress costs, deals with other derivative products, capital position and level of 
credit risk. This conclusion indicates that the use of CDs as hedging instruments can be predicted through the use of 
hedging theories. Finally, based on this review to these theories the banks that benefit more from hedging are more 
likely to be net buyers of credit protection. 
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